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Water Pumping System at National Gypsum’s Milford Quarry

• Check valves prevent the back drive 
of elevated water

• Bypass lines and shut off valves would 
allow water to flow around pumps 
during maintenance

• Since commercially-built submersible 
pumps are used, oil leak hazards are 
not a great concern

• Lock-out/Tag-out procedures are 
recommended to eliminate the risk of 
a pump turning on during 
maintenance

• A safe-filling procedure would be 
recommended to ensure workers are 
out of the line-of-fire of the high-flow 
truck fill output

Safety Considerations

Calculations
• Head loss due to pipe friction 

estimated using Hazen-Williams 
equation

• Flow losses a function of flow, pipe 
diameter and pipe material constant

• To determine nozzle flow rate 
estimates, obtained iteratively using 
Bernoulli’s Eq.

• Similar nozzle product spec sheet 
gives flow rate of ~3 gpm at 60 psi

Final Budget

The Design
• The current 1st level pump will be 

moved to 3rd level for dewatering 
and water-truck filling purposes

• The new truck filling station will be 
housed on the opposite side of the 
road. A control panel will direct water 
from the 3rd level pump into this fill 
station and into the truck

• To meet pressure requirements at 
each of the crushers and the rail car 
building, booster pumps will be 
installed at each site

• A Variable Frequency Drive (VFD) will 
control the speed of each pump

Main Level of the Quarry Looking at 1st Level Crusher Overhead View of Required Changes to the System 

Side View Schematic of the Current Pumping System

Bill of Materials
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Advantages of New Design
• Use of third level dewatering pump to 

also fill water trucks avoids purchase 
of large pump

• 3 stages of pumping reduces head 
required for a single pump, giving 
greater flow rate flexibility

• New pump-house on 1st level also 
acts as a fill station for water trucks

Design Considerations
• Use of existing equipment prioritized 

to reduce costs

• Minimal design footprint on third 
level desired

• Minimize number of lines needed

• Large static head from third to first 
level difficult to combine with large 
range of flows

• Provide 12 US gpm at 60 psi to dust 
control buildings

• Provide 200 US gpm of water to truck 
wash pad

• Water truck must be filled in 10-15 
minutes at a location on the 1st level

Requirements
• National Gypsum’s open pit mine 

spans over 3 km². Run-off water 
collects and needs to be pumped out 
to allow gypsum to be mined

• An unstable rock face requires a 
water reservoir and pump house 
removed on the 1st level

• Design a new pumping system to 
match the functionality of the current 
system

Our Task

Process Flow Diagram for Final Design
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Mine Water Supply
• Filled into a water truck to spray on 

mine roads for dust control
• Sprayed through nozzles at the 

gypsum crusher buildings for dust 
control

• Supplied to truck washing pad to 
clean mine equipment using wash 
turrets

• Pumped into storage tanks to be used 
in the mine offices
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Process Flow Diagram for Current System
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